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2004 Tsunami: long-term psychological consequences for Swiss
tourists in the area at the time of the disaster
Abstract
OBJECTIVE: Most of the data on psychological outcome and the mental health treatment available
following natural disasters originate from the indigenous population of the region destroyed. Examining
tourists returning from the area affected by the 2004 tsunami presents an opportunity of studying the
impact of natural disasters on psychological outcome and mental health treatment in their countries of
origin. The aim of the present study was to extend the current knowledge on psychiatric morbidity and
potential positive outcomes, as well as subsequent mental health treatment following a natural disaster,
based on the results from a sample of home-coming Swiss tourists. METHOD: Tourists who had been
potentially affected by the 2004 tsunami were assessed using the Post-traumatic Diagnostic Scale, the
Hospital Anxiety and Depression Scale, and the Post-traumatic Growth Inventory. Outcome variables
were related to the degree of tsunami exposure. In addition, mental health treatment before and after the
tsunami was assessed. RESULTS: Of the 342 respondents, 55 (16.8%) fulfilled the criteria of
post-traumatic stress disorder (PTSD). Evidence of anxiety or depressive disorder was found in 17.8%
and 8.0%, respectively. The tsunami victims who had been directly affected showed significantly more
symptoms of anxiety, depression and PTSD, as well as post-traumatic personal growth, than tourists
who were indirectly affected or unaffected. A total of 12.3% of untreated respondents fulfilled the
criteria for PTSD and 38% of respondents who had received psychiatric treatment were still fulfilling
PTSD criteria 2(1/2) years after the tsunami. CONCLUSION: A marked percentage of respondents
reported symptoms of PTSD but they remained untreated or were treated insufficiently. We recommend
that tourists returning from regions affected by natural disasters be informed about PTSD and that
careful screening be given to those found to be at risk of PTSD. An open-door policy of mental health
services is particularly needed for tourists returning home who have been affected by large-scale
disasters.
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ABSTRACT 
Objective: Most of the data on psychological outcome and the mental health treatment 
available following natural disasters originate from the indigenous population of the region 
destroyed. Examining tourists returning from the area affected by the 2004 tsunami presents 
an opportunity of studying the impact of natural disasters on psychological outcome and 
mental health treatment in their countries of origin. We aimed to extend the current 
knowledge on psychiatric morbidity and potential positive outcomes, as well as subsequent 
mental health treatment following a natural disaster, based on the results from a sample of 
home-coming Swiss tourists. 
Method: We assessed tourists who had been potentially affected by the 2004 tsunami using 
the Posttraumatic Diagnostic Scale, the Hospital Anxiety and Depression Scale, and the 
Posttraumatic Growth Inventory. Outcome variables were related to the degree of tsunami 
exposure. In addition, mental health treatment before and after the tsunami was assessed.  
Results: Of the 342 respondents, 55 (16.8%) fulfilled the criteria of PTSD. Evidence of 
anxiety or depressive disorder was found in 17.8% or 8.0% respectively. The tsunami victims. 
who had been directly affected showed significantly more symptoms of anxiety, depression 
and PTSD, as well as posttraumatic growth, than tourists who were indirectly affected or 
unaffected. 12.3% of untreated respondents fulfilled the criteria of PTSD and 38% of 
respondents who had received psychiatric treatment were still fulfilling PTSD criteria two-
and-a-half year post-tsunami. 
Conclusion: A marked percentage of respondents reported symptoms of PTSD but they 
remained untreated or were treated insufficiently. We recommend that tourists returning from 
regions affected by natural disasters be informed about PTSD and that careful screening be 
given to those found to be at risk of PTSD. An open-door policy of mental health services is 
particularly needed for home-coming tourists affected by large-scale disasters. 
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INTRODUCTION 
On the 26th December 2004, an Indian Ocean tsunami destroyed large parts of the south-
western coastal regions of Southeast Asia, as well as parts of the western Australian and the 
south-eastern Indian and African coasts. This massive natural disaster, which followed a 
strong earthquake in the Indian Ocean, caused the death of approximately 230.000 
individuals. At the beginning of 2005 [1] tens of thousands were missing and more than 1.7 
million people were displaced. 
Apart from being the permanent place of residence to approximately 600 million people, 
the affected area of south-eastern Asia is a holiday region for tourists from all over the world. 
During the annual Christmas break 2004, an unknown number of tourists from dozens of 
nations spent their holidays there. Around 130 Swiss tourists never returned home: they were 
either killed directly by the wave or remained missing in the aftermath of the tsunami [2]. The 
Swiss Federal Department of Foreign Affairs (EDA) in Bern set-up a helpline immediately 
after the tsunami occurred.  From 26th December 2004, 11:19 CET on a total of 4.118 Swiss 
tourists were reported missing; an unknown percentage being possible tsunami victims. 
Individuals affected by a natural disaster such as this tsunami are exposed to extreme 
stressors. These stressors represent risks for mental health problems, in particular 
Posttraumatic Stress Disorder (PTSD) [3]. Studies conducted in adults after natural disasters 
report an incidence of acute PTSD of up to 89% within the first three months, and a 
prevalence of chronic PTSD of six to 50% [4-10].  
Studies currently available on the psychological outcome of the 2004 tsunami were 
mostly conducted on inhabitants of the affected areas and show PTSD prevalence rates of 13-
56% [11-17]. In addition to the primary impact of the traumatic event, inhabitants of affected 
areas run the risk of secondary, on-going adversities such as the lack of water, food and 
shelter etc., which might play an important role in determining the amount of psychiatric 
morbidity [18]. Therefore, hitherto reported PTSD prevalence rates following natural 
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disasters, specifically the 2004 tsunami, represent the consequences of multiple, sequential 
traumatisation and are considered to be rather high when compared to findings in tourists who 
returned home after the disaster. The availability and sufficiency of mental health treatment 
for home-coming tourists affected by distant, large-scale disasters remains an important but 
under-researched subject. 
Apart from the possible development of psychopathology in the aftermath of natural 
disasters, for some trauma survivors, the more time passes the more chance there is of positive 
personal change. Previous research on trauma survivors has shown that in some people coping 
with significant trauma can lead to psychological growth. Posttraumatic growth has been 
shown to be related to reduced distress and improved quality of life [19]. Against this 
backdrop, posttraumatic growth [20] is an important and indispensable factor to be included 
in long-term trauma research.  
Aims of the study  
We aimed to extend the current knowledge about tourists involved in the hazardous 
events of the 2004 tsunami with particular respect to psychiatric morbidity, mental health 
treatment and potential positive outcomes after their return to Switzerland. Given 
Switzerland’s highly effective health-care system and stable socio-economic situation, we 
anticipated low levels of psychopathological symptomatology in our sample of Swiss tourists 
returning from the area affected by the 2004 tsunami. With regard to posttraumatic growth, 
the study was of a exploratory nature and, therefore, no hypotheses were formulated. 
 
MATERIALS and METHODS 
Subjects and Procedure 
For the period of one month, 26th December 2004  -  25th January 2005, a “Tsunami 
Helpline” was operating day and night at the Swiss Federal Department of Foreign Affairs 
(EDA), Bern, Switzerland. A total of 3.855 addresses of missing persons, couples and 
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families were reported to the EDA by relatives, friends or anyone worried about a person 
possibly located in the region affected by the tsunami. We obtained the approval of both the 
Ethics Committee of the canton of Zurich and the EDA to analyse the addresses of couples 
and families and we continued to identify a total of 4.118 individuals who had been reported 
to the EDA. From this group of people potentially affected by the tsunami, we excluded the 
following: 100 deceased persons; 108 persons under 18 years of age at the time of the 
tsunami; 1.060 persons living in the non-German speaking part or outside of Switzerland; 
1.153 persons with incomplete and/or untraceable addresses and 73 persons who it later 
turned out were not in the affected region when the tsunami occurred.  
Thus, 1.624 individuals were eligible for our postal survey on German-speaking adult 
Swiss tourists affected by the tsunami. The questionnaires were sent out mid May 2007. A 
total of 209 questionnaires were sent back by the Post Office as undeliverable. By 1st 
September 2007, 342 questionnaires (24.2%) had been returned and were completed 
sufficiently for inclusion in the analysis. 
 
Measures  
The actual tsunami exposure was assessed by a question offering six response categories 
related to the tsunami experience. “I was caught up in the wave”; “I could seek shelter, i.e. run 
away”; “I saw the wave and the destruction, i.e. from a safe spot”; “I came into the destroyed 
area after the wave, but did not see the wave itself”, “I heard about the tsunami while staying 
in an affected country”, “I heard about the tsunami while staying in an unaffected country”. 
For part of the analysis we grouped categories 1-2 as direct and categories 3-6 as indirect/no 
exposure. 
Symptoms of PTSD were assessed by the German version [21] of the self-report 
Posttraumatic Diagnostic Scale (PDS) [22] by which participants are asked to rate the 
presence of each of the 17 symptoms of PTSD. The PDS uses 4-point (0-3) Likert scales, 
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ranging from 0 = not at all; 1 = a little bit; 2 = somewhat; to 3 = very much, to measure 
symptom severity. This scale produces a symptom severity score with 1–10 representing mild; 
11–20 moderate; 21–35 moderate to severe; and 36–51 severe symptomatology. In addition, 
based on the PDS it can be established whether or not a subject fulfils the diagnostic criteria 
for PTSD. In our study, the PDS demonstrated high internal consistency (Cronbach’s α = .92). 
Anxiety and depression were assessed by the Hospital Anxiety and Depression Scale 
(HADS) [23], a 14-item self-rating questionnaire for the dimensional assessment of anxiety 
and depression. The range for both scales is 0 - 21; scores 8 - 10 indicate possible, scores > 
10 indicate a probable depression or anxiety disorder. In our study, the HADS demonstrated 
good internal consistency on the anxiety (α = .83) and depression scale (α = .85). 
Posttraumatic growth was assessed using the German version of the Posttraumatic 
Growth Inventory (PTGI) [24, 25]. The PTGI consists of a global score with 21 items which 
are rated on a Likert scale from 0 (not true) to 5 (completely true), the total score range is 0 - 
105. In our study, the PTGI demonstrated excellent internal consistency (α = .97). 
Mental health treatment was assessed by two questions about psychiatric and/or 
psychological treatment (yes/no) before and after the tsunami occurred.  
Data analysis 
All statistical analyses were performed using SPSS version 15.0 for Windows. We present 
descriptive socio-demographic and psychological outcome and psychiatric/psychological 
counselling data.  
Sequential regression analysis was applied in order to identify the statistical influence 
of trauma exposure (entered in step two into the regression model; six categories ranging 
from “I was caught up in the wave” to “I heard about the tsunami while staying in an 
unaffected country”; compare section Measures) over four risk factors (age, gender, 
psychiatric history, current partnership; entered in step one into the model) on the dependent 
variable PTSD symptom score. 
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General linear models (GLM) were applied to test the influence of tsunami exposure 
(direct vs. indirect/no tsunami exposure) on the sum scores of PDS, HADS-A, HADS-D, and 
PTGI. Each of these models was controlled for those variables which proved to be of 
statistical significance in step one of the regression analysis described above. As PDS, 
HADS-A, HADS-D, and PTGI might be interrelated, the dependent variables of the three 
remaining models were entered as covariates in each model, too. 
As some participants had obtained mental health treatment since the tsunami 
occurred, regression analysis and GLMs were repeated with the exclusion of the respective 
subjects. However, this precaution had virtually no influence on the analyses; therefore the 
results of multivariate analyses are reported for the complete sample only. 
 
RESULTS 
Sociodemographic characteristics are presented in Table 1. The mean age at the time of 
the tsunami for the total sample was 46.9 years (SD = 13.8). Mean age of male respondents 
was 49.1 (SD=13.5), of female respondents 44.3 (SD=13.7). Respondents were older than 
non-respondents (Pearson’s χ2 = 15.618, df=3, p=.001) and a greater proportion of women 
who were contacted participated in the survey compared with the proportion of men 
(Pearson’s χ2 = 5.368, df=1, p=.021). 
 
-- insert Table 1 about here -- 
 
178 individuals reported direct exposure to the tsunami, while 159 individuals had 
indirect or no exposure (missing 5). A total of 55 (16.8%) respondents fulfilled diagnostic 
criteria for the DSM-IV diagnosis of PTSD. We found a mild PTSD symptomatology in 7 
(12.8%), a moderate form in 24 (43.6%), moderate to severe symptoms in 19 (34.5%) and 
severe PTSD symptoms in 5 (9.1%) individuals. Among those who fulfilled diagnostic 
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criteria for PTSD, 44 (80%) had been directly affected, and 10 (18.2%) had been 
indirectly/not affected by the tsunami (missing 1) (Chi2=21.6; df=1; p<.001). The analysis of 
the anxiety data revealed a possible anxiety disorder in 37 (11.0%) and a probable anxiety 
disorder in 23 (6.8%) individuals. We found a possible depressive disorder in 20 (5.9%) and a 
probable depressive disorder in 7 (2.1%) respondents. 
2.6% of variance (adj. R2) of PTSD symptom severity were explained by step one of 
the sequential regression analysis, with gender (β=.12) and age (β=.11) reaching statistical 
significance. Step two (tsunami exposure; β=.38) added 14.1% variance explanation, totalling 
a 16.7% percent overall variance explanation for PTSD symptom severity (all β-indices taken 
from step two of the regression model). 
 
-- insert Table 2 about here – 
 
Detailed results of GLMs for PDS, HADS-A, HADS-D and PTGI scores are presented 
in Table 2. Controlling for the influence of several covariates (compare section Data analysis), 
the dichotomized measure of direct vs. indirect/no tsunami exposure resulted in significant 
group differences for PDS and PTGI scores, but not with respect to HADS-A/D scores. 
77 (22.8%) respondents reported having had psychological or psychiatric treatment at 
some point before the tsunami occurred. After the tsunami, 25 of them were currently, i.e. still 
or again, undergoing psychiatric/psychological treatment. During the two-and-a-half years 
following the tsunami, a total of 58 (17.2%) respondents received psychological or psychiatric 
treatment. Participants receiving mental health treatment after the tsunami reported 
significantly higher scores in all four main outcome measures (PDS: t=4.9, HADS-A: t=4.8; 
HADS-D: t=3.2; PTGI: t=5.7; all p<.01) than untreated respondents.  
14 (18.9%) of the tsunami survivors who had undergone some sort of mental health 
treatment prior to the disaster, and 41 (16.2%) of the formerly untreated participants fulfilled 
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the criteria for PTSD at the time of our survey. 60% of all PTSD cases did not receive 
treatment for PTSD during the period we observed.  
 
DISCUSSION 
To the best of our knowledge, we are presenting the first study of tsunami-affected 
tourists that uses validated measures and addresses both negative and positive long-term 
psychological outcomes. A considerable proportion of Swiss tsunami survivors (16.8%) 
showed clinically relevant levels of PTSD symptomatology as long as 2.5 years post disaster. 
However, despite Switzerland’s highly developed mental health care system, a majority of 
these survivors did not receive appropriate treatment. 
This study has a number of limitations that should be borne in mind when interpreting 
the results presented. Firstly, while the cross-sectional design provides an initial insight into 
associations of disaster factors and psychological outcome, a longitudinal design would have 
allowed for more in-depth analyses of the natural course and of potential protective and risk 
factors, such as intervening events; a truly prospective follow-up study including pre-trauma 
baseline assessments is almost impossible to carry out, of course, since by definition disaster 
strikes unexpectedly. Secondly, concerning gender and age, our respondents were older and 
more frequently female than the non-respondents. Since an increased risk for posttraumatic 
stress symptoms is reported for female gender and older age [26, 27], this sampling bias might 
have influenced our results towards a higher PTSD prevalence. However, regression analysis 
demonstrated that only a little over 2% of the variance in PTSD symptoms were ascribable to 
gender, age, pre-traumatic psychiatric morbidity and current partnership. Thirdly, we have no 
information about additional traumatic events that might have occurred after the participants 
returned to Switzerland. Potentially traumatic events during the two-and-a-half year period 
between the tsunami and the survey may have again influenced our results towards an 
increase in PTSD symptom levels. 
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We found the PTSD prevalence in our sample in the lower range of the existing data 
reported on psychological outcome following natural disasters. We suggest that a limited 
impact of secondary stressors and a restored sense of safety after returning home, can be seen 
as some protective factors which paved the way to this relatively low level of post-traumatic 
morbidity in our sample of Swiss tourists compared to earlier studies of victims of natural 
disasters [16, 28]. 
However, despite this comparatively low PTSD prevalence, we found that 16.8% of 
the home-coming Swiss tourists met the diagnostic criteria for PTSD two-and-a-half year 
after the tsunami. This prevalence rate is substantially higher than rates previously reported 
from the follow-up of severely injured accident victims in Switzerland [29, 30]. In our study, 
PTSD symptom severity was explained by gender, age and tsunami exposure, but none of the 
other investigated predictor variables. Thus, we imply that natural disasters possess a major 
destructive potential. 
Only in the directly affected tsunami survivors, were anxiety levels seen to exceed the 
values of the general population. All other findings for anxiety or depression were comparable 
to, or even below, corresponding results of the general population [31-34]. Direct tsunami 
exposure was strongly associated with elevated PDS and PTGI scores, but not with HADS-
A/D scores. Therefore, our data support the so-called complication model which considers 
comorbidity a consequence of PTSD [35]. According to this model, comorbidity occurs “in 
reaction to, or as complications of, PTSD” [10]. This is in accordance with data from many 
studies reporting that comorbid disorders develop secondarily to PTSD or that further mental 
disorders are common in traumatized subjects with PTSD, but not in subjects exposed to 
traumatic events who do not develop PTSD [35]. 
In addition to the potentially devastating effects on mental health, traumatic events can 
provoke processes of personal growth and development. Posttraumatic growth might result 
from dealing with an unexpected and overwhelming traumatic event and the resulting 
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adversities. We identified several studies conducted in German-speaking countries, reporting 
PTGI scores, ranging from approximately 20 to 50 [25, 36]. Our sub-group of directly 
affected tourists exceeded the mark of 50, pointing to the possibility of posttraumatic growth 
as possible outcome following a natural disaster. This finding lends support to the idea of 
relational closeness of adversity and growth and is in keeping with the generally received 
wisdom that “struggle often precedes growth”. Therefore, processes of posttraumatic growth 
may play an important role in processing the adverse effects of natural disasters. 
During the observation period, only 40% of all participants who fulfilled diagnostic 
criteria for PTSD in our study received psychiatric treatment. Switzerland does suffer natural 
disasters such as massive rock falls, land slides, avalanches and storms but it is rarely affected 
by large-scale natural disasters. Therefore, Swiss health professionals may not be sufficiently 
aware of the resulting psychological problems and might perhaps miss the challenge of 
linking a distant disaster to “imported” psychopathology in patients who had once been 
disaster-affected tourists. A second reason for this probable under-supply of treatment may be 
found in the severity of the PTSD symptoms. 50% of moderate severe / severe PTSD cases 
had mental health support, whereas only 14.7% of mild cases received treatment.  
 To summarize: we assume that the relatively high PTSD prevalence in our study 
reflects the major destructive potential of natural disasters and may also be explained by 
undetected PTSD symptoms, consecutively missed treatment, and possibly insufficient 
psychotherapeutic interventions when tourists return home after experiencing hazardous 
events. We recommend that home-coming tourists returning from regions affected by natural 
disasters be informed about PTSD and that careful screening be given to those found to be at 
risk of PTSD. 
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Table 1: Socio-demographic characteristics of participants 
 
Variable n % 
Gender (n=340)   
Male 180 52.9 
Female 160 47.1 
Marital Status (n=340)   
Single 131 38.5 
Married 135 39.7 
Divorced 50 14.7 
Widowed 24 7.1 
Maximum educational level 
(n=340)   
Obligatory school 10 2.9 
Apprenticeship 141 41.5 
College 22 6.5 
Technical or trade school 86 25.3 
University 60 17.6 
Others 21 6.2 
Employment status    
(n=341)   
Paid work (full or part-time) 253 74.2 
No paid work (homemaker, 
retired or unemployed) 87 25.5 
Student 1 0.3 
 
  
Table 2: Psychological outcome and differences between sub-groups of directly and indirectly 
/ unaffected tsunami survivors taking into account control variables (General Linear 
Modelling, GLM). 
 
 Total sample  directly affected 
sample (n=169) 
indirectly affected / 
unaffected (n=152) 
 M (SD) M (SD) M (SD) 
9.1 (9.8) 3.1 (4.8) PDS 6.2 (8.4) 
F=15.8*** [HADS-A***; HADS-D***; 
PTGI**; age**] 
5.3 (4.1) 3.7 (3.1) HADS-A 4.5 (3.7) 
F=0.5ns [PDS***; HADS-D***; sex**; 
age***] 
2.8 (3.5) 1.9 (2.6) HADS-D 2.4 (3.1) 
F=1.7ns [PDS***; HADS-A***; sex***] 
51.2 (25.7) 30.5 (25.0) PTGI 41.1 (27.4) 
F=29.2*** [PDS**; sex*] 
GLMs for Posttraumatic Diagnostic Scale (PDS; line 1), Hospital Anxiety and Depression 
Scale – Anxiety (HADS-A; line 2), Hospital Anxiety and Depression Scale – Depression 
(HADS-D; line 3), and Posttraumatic Growth Inventory (PTGI; line 4). F values for 
differences between groups of directly affected and indirectly affected /unaffected subjects. 
Covariates for all models: age, sex, PDS, HADS-A/D, PTGI (with the exception of the 
respective dependent variable (column 1). In brackets only significant covariates are listed 
with asterisks indicating significance level (*=p<.05; **=p<.01; ***=p<.001). 
